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© Engine oil composition. 



© There is disclosed an engine oil composition which comprises as the essential components (A) a base oil 
comprising either or both of a mineral oil and a synthetic oil, (B) a boron compound derivative of alkenylsuc- 
cinimide, (C) an alkaline earth metal salt of salicylic acid and (D) either or both of a molybdenum 
dithiophosphate and a molybdenum dithiocarbamate. The above engine oil composition can effectively be used 
as a lubricating engine oil in automobiles and various industrial internal combustion engines by virtue of reduced 
friction loss of an engine by the use thereof and its low friction properties both in the early stages of use and 
^ after being used for a certain period of time. 
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BACKGROUND OF THE INVENTION 



1 . Field of the Invention 



5 The present invention relates to an engine oil composition. More particularly it relates to an engine oil 

composition capable of reducing the friction loss in an engine and having the low friction properties not only 
in the early stages of use but also after it is used for a certain period of time. 

2. Description of Related Arts 

A lubricating engine oil for automobiles and various industrial internal combustion engines must have 
many properties. For example, the lubricating engine oil should (1) have good detergency, (2) be excellent 
in wear resistance and (3) highly stable against heat and oxidation, (4) have low oil consumption, (5) permit 
the engine to have a low friction loss and the like. Particularly, the property of permitting the eng.ne to have 

,5 a low friction loss as set forth in (5) above is particularly important from the viewpoint of saving energy and 
orotectinq the earth's environment from C0 2 and the like. 

In an attempt to meet this requirement, there have been conventionally used the techn.cs wherein 
molybdenum dithiophosphate. molybdenum dithiocarbamate or like is added to the engine oil as a friction 
modifier (Japanese Patent Application Laid Open No.21 5697/1 987 and Japanese Patent Publication No. 

20 23595/1991). 

However various problems are inherent in these related arts. For example, 

1) Certainly the addition of friction modifier is effective to reduce the friction loss of the engine, but the 
added friction modifier is liable to be adversely affected by other additives contained in the eng.ne oil. 
and there is a possibility that the effect of adding the chemical is variation-ridden and unstable. 
25 2) Another problem is that the friction modifier is effective in the early stages of use but the effect thereof 
fades away comparatively soon thereafter. 
Thus the present inventor has made intensive studies with a view to finding a solution m these previous 
problems and developing an engine oil capable of taking an effect to steadily reduce the friction loss of an 

enqine for a long period of time. ... w i 

30 As the result, it has been found that said object can be achieved by incorporating into a base oil an 
organomolybdenum compound, a boronic succinimide and an alkaline earth metal salt of salicylic acid. The 
present invention has been completed on the basis of this finding. 
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SUMMARY OF THE INVENTION 

An object of the present invention is to provide an engine oil composition capable of reducing the 
friction loss of an engine. 

Another object of the present invention is to provide an engine oil composition having the low friction 
properties not only in the early stages of use but also after it is used for a certain period of time. 

Still another object of the present invention is to provide an engine oil composition which .s excellent in 
a stability against heat and oxidation and has tow oil consumption. 

Specifically, the present invention provides an engine oil composition which comprises as the essential 
components (A) a base oil selected from a mineral oil and a synthetic oil. (B) 1 to 10% by weight of a boron 
compound derivative of alkenylsuccinimide. (C) 1 to 10% by weight of an alkaline earth metal salt of 
salicylic acid and (D) 100 to 2000ppm of a molybdenum compound (in terms of molybdenum atoms) 
selected from a molybdenum dithiophosphate and a molybdenum dithiocarbamate. 

D ESCRIPTION OF PREFERRED EMBODIMENT 

As the base oil (component (A)) of the engine oil composition of the present invention, various mineral 
oils and synthetic oils can be used. Ordinarily it comprises either or both of a mineral oil and a synthet.c oil 
each having a kinematic viscosity of 1 to 100cSt at 100 "C. 

Examples of the mineral oil to be used herein include a paraffinic mineral oil. an intermed.ate m.neral oil 
and a naphthenic mineral oil. On the other hand, various synthetic oils can be used herein, includ.ng a co- 
polymer (including an oligomer) of olefin having 2 to 16 carbon atoms, an alkylbenzene. an alkylnaphthalene 
and various esters or fatty acid esters such as neopentylglycol. trimethylolpropane and pentaerythntol. 
These mineral and synthetic oils can be used not only singly but aiso in their mixture at a d.scret.onary 
ratio. 
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The component (B) of the engine oil composition of the present invention includes various boron 
compound derivatives of alkenylsuccinimide which are manufactured according to many different methods. 

There are, for example (1) a product obtained by reacting an alkyl-substituted succinic anhydride with a 
reaction product between an alkyleneamine and a boron compound (Japanese Patent Publication NO. 
s 8013/1967), (2) a product obtained by reacting an alkyleneamine with a reaction product between a 
hydrocarbon-substituted succinic anhydride and a boron compound (Japanese Patent Publication No. 
8014/1967), (3) a product obtained by reacting a primary amino boron compound containing hydroxy I 
groups with an alkenylsucctnic anhydride (Japanese Patent Application Laid-Open No. 52381/1976), (4) a 
product obtained by reacting a boron compound with a product which results from the reaction of an 
io aromatic polybasic carboxylic acid, an alkenylsuccinic acid and a polyalkylenepolyamine at a specific molar 
ratio (Japanese Patent Application Laid-Open No. 130408/1976), (5) a condensation product among an 
amino alcohol, a boric acid and an oxyethanecarboxylic acid (Japanese Patent Application Laid-Open No. 
87705/1979) and (6) a product obtained by reacting a polyalkyleneglycoi, a secondary alkanolamine and a 
boron compound with a polyalkenylsuccinic anhydride one after another. 
15 Specifically, a boron compound of polybutenyf (number-average molecular weight of 500 to 5000) 
succinimide can be mentioned. 

These boron compound derivatives of afkenylsuccinimide are ordinarily compounded into the composi- 
tion as the whole in an amount of 1 to 10% by weight, preferably 2 to 8% by weight. When the amount is 
less than 1% by weight, the effect aimed by the present invention cannot be obtained. When the amount is 
20 more than 10% by weight, the effect cannot be obtained in proportion thereto and it is not necessary to 
compound these compounds in such a large amount. 

As the component (C) of the engine oil composition of the present invention, various alkaline earth 
metal salts of salicylic acid can be used. Preferable is a salicylate compound represented by the general 
formula (I): 

25 

*> \ ^OH / 2 



wherein R is a hydrogen atom or an alky! group having 1 to 30 carbon atoms, n is an integer from 1 to 4 
and M is an alkafine earth metal, especially Ca, Ba or Mg. 

35 Among various salicylate compounds, calcium salicylate and magnesium salicylate are most suitable. 

These alkaline earth metal salts of salicylic acid are ordinarily compounded into the composition as the 
whole in an amount of 1 to 10% by weight, preferably 2 to 6% by weight. When the amount is less than 1% 
by weight, the effect aimed by the present invention cannot be obtained. When the amount is more than 
10% by weight, the effect cannot be obtained in proportion thereto and it is not necessary to compound 

40 them in such a large amount. 

Now, in the engine oil composition of the present invention comprising the boron compound derivative 
of alkenylsuccinimide as the component (B) and the alkaline earth metal salt of salicylic acid as the 
component (C), the ratio by concentration of boron to alkaline earth metal is 0.5 to 50, preferably 0.5 to 10 
expressed in terms of atomic ratio. 

45 When the atomic ratio of boron/alkaline earth metal is less than 0.5, the engine is susceptible to a large 
friction Joss in the early stages of using the engine oil composition. When that ratio is more than 50, a large 
friction loss is liable to occur in the engine after the engine oil composition is deteriorated. 

Furthermore, as the component (D) of the engine oil composition of the present invention, the 
molybdenum compound includes either or both of molybdenum dithiophosphate (MoDTP) and molybdenum 

50 dithiocarbamate (MoDTC). Of them molybdenum dithiocarbamate is preferabfe. This MoDTP includes 
molybdenum dialkyl (or diaryi) dithiophosphate such as molybdenum diisopropyldithiophosphate, molyb- 
denum di-(2-ethylhexyl) dithiophosphate and molybdenum di-(nonylphenyl) dithiophosphate. MoDTC in- 
cludes molybdenum dialkyldithiocarbamate such as molybdenum dibutyldithiocarbamate, molybdenum di- 
(2-ethylhexyl) dithiocarbamate and molybdenum dilauryldithiocarbamate. 

55 These molybdenum compounds are ordinarily compounded into the composition as the whole in an 
amount of 100 to 2000ppm, preferably 200 to tSOOppm (in terms of molybdenum atoms). When the amount 
is less than 100ppm, the effect aimed by the present invention cannot be obtained. When the amount is 
more than 2000ppm, detergency may occasionally be deteriorated in the engine oil composition. 
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The engine oil composition of the present invention is prepared basically by compounding the 
component. <B>. 1) L (D) as the essentia! components but when necessary vanous addrt.ves can be 

CO To7 n e^p.r«radditives capable o, providing the composition with the better engine oil cities 
Z V^^nded as desired including viscosity index improver, pour point depressant, ant.ox.dant. 
5 ZZZZZS! anti wea agent, ./preventive and the like. Specifica.ly, examples of the viscosity 
detergent aispersani. a a oolvisobutylene. ethylene-propylene copolymer, styrene- 

index ,mprover ^^^^^SP ^ depressant include po.yalky.methacrylate. 

Z^tZj^^ dete^genldispersant include a sulfonate, a phenate and the like. These add.t.ves 
arp rnmnounded into the composition when necessary. 

Desirable among other additives is zinc dialkvldithiophosphate and more des.rable ,s secondary a ky 
, 5 type zinc dialMdZphosphate (most desirable is a member thereof containing 50% or more by we.gh of 
secon^ry alkyl groups in the total amount of all alky, groups (including organic res.dues other than the 
atkvi nrouos such as arvt qroup) of zinc dialkyldithiophosphate). 

As stated above the present invention provides an engine oil composition capable of reducing the 
friction Sfof ar ^ enjine and having the low friction properties not only in the ear.y stages of the use 

20 thereof but also after it is used for a certain period of time. rpfprpnrP to examoles and 

Next the present invention will be described in greater deta.l w.th reference to example ana 

comparative examples. Table 1 shows the compound^ ratio of the components for preoarat.on of the 
engine oil composition in the examples and the comparative examples. 
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Table 1 



Compounding Ratio (wt{6) of Engine Oil Composition 





Examples 






1 


2 




h 


A 


100N mineral oil 1 ' 


81.5 


82.5 


81 .5 


81.5 


B 


Boronic succinimide A 2) 


5 


5 




2 


Boronic succinimide B 3) 






5 




For comparison 
Succinimide"' 


— 


- 


- 




3 


Mannich base 5> 










C 


Ca salicylate 6 } 


3-5 


3.5 


3 5 


3 S 


For comparison 
Ca sulfonate 7 * 


- 


- 


- 


- 


Ca phenate 8> 










D • 


MoDTC 9 ' 


2 




2 


p 




MoDTC l0> 




1 






0th< 


sr components 
Polymethacrylate' 1 } 


5 


5 


5 


5 


Antioxidant & other' 2 } 


3 


3 


3 


3 


Properties 
Mo con tent (ppm) 


700 


700 


700 


700 


Boron/Alkaline earth metal (atomic ratio) 


2.0 


2.0 


1.2 


0.8 


Engine valve train 
friction torque 
(kg-m) 4 


New oil 


0.27 


0.27 


0.27 


0.28 


Aft.50hr deterioration 


0.27 


0.29 


0.28 


0.29 
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Table 1 ( co ntinued (1 ) ) 

Compounding Ratio (wt») of Engine Oil Composition 



Comparative Examples 





1 


2 


3 


A 


1 nnM minArnl nil 


81.5 


81 .5 


83 




R/-wrtni r» <4i]poininiide A 2> 






5 


D 

J 


Rnrnni n <*IIf*ni nimide * 


- 


- 


— 


For 1 nninnArison 

Succinimide^ 


5 


- 


— 


nannioii uc»c 




5 




c 


ra <*a1 i cvlate 6 } 


3.5 


3.5 


- 


For comparison 
Ca sulfonate 7 ' 






2 


Ca phenate 9> 


- 


- 




D 


MoDTC 9> 


2 


2 


2 


MoDTC 1 01 


- 


- 


— 


Ot! 


ler components 

Polymethacrylate 1 p 


5 


5 


5 




Antioxidant & other 1 2 ' 


3 


3 


3 


Properties 
Mo content(ppm) 


700 


700 


700 


Roron/ Alkaline earth metal (atomic ratio) 






1.2 


Engine valve train 
friction torque 
(kg • m) 


New oil 


0.31 


0.31 


0.32 


Aft.50hr deterioration 


0.3U 


0.36 


0.36 
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Table 1 (continued (2)) 



5 


Compounding Ratio (wtjt) of Engine Oil Composition 










Comparative Examples 












5 


6 


W 


A 


100N mineral oil 1 * 


82.5 


82 


83 






Boronic succinimide A 2) 


5 


0.5 


5 






Boronic succinimide B 3> 








15 


B 


For comparison 












Succinimide 


*> 




U 








Mannich base 5> 








20 




Ca salicylate 6 * 




3.5 






C 


For comparison 
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Ca sulfonate 7 * 






2 






Ca phenate 8) 


2.5 








D 


MoDTC 9 ' 


2 


2 


2 


30 


MoDTC ,0> 










Other components 














Polymethacrylate' }> 


5 


5 


5 


35 




Antioxidant & other 1 2 > 


3 


3 


3 




Properties 










40 ~ 


Mo content(ppm) 




700 


700 


700 




Boron/Alkaline earth metal (atomic ratio) 


1.6 


0.2 


1.6 




Engine valve train 
friction torque 
(kg • m) 


New oil 


0.31 


0.30 


0.33 


45 


Aft.50hr deterioration 


0.35 


0.33 


0.36 
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Antioxidant and other in Comparative Example 6: 

A primary alkyl type zinc diatkyldithiophosphate was compounded. 
Furthermore, there are the explanatory notes for Table 1 here, as follows: 

1) : A 100 neutral mineral oil purified by a solvent. ^ w 6 

2) : A boron compound of polybutenylsuccinimide, boron = 2% by weight, nitrogen = 2.1% by weight 

3) : A boron compound of polybutenylsuccinimide. boron = 1 .4%)by weight, nitrogen = 1 .4% by weight 

4) : A polybutenylsuccinimide. nitrogen = 2% by weight \ / 

5) : A Mannich base, nitrogen = 1 .4% by weight 

6) : A Ca salicylate, Ca =6% by weight 
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7) : A Ca sulfonate, Ca = 12% by weight 

8) - A Ca phenate. Ca = 9-3% by weight 

9) - A molybdenum di-(2-ethylhexyl) dithiocarbamate, Mo = 3.5% by weight 

10) - A molybdenum di-(2-ethylhexyl) dithiophosphate, Mo = 7% by weight 
-.1*. a r^iwm^tharrvlate weiaht-average molecular weight (Mw) = 200.000 

' \2, A 'TZ S type "no *'-<>■»* b * weight,, pheno.ic antiox.dant 

(0.5% by weight), a defoaming agent and others 

Examples 1 to 4 and Comparative Examples 1 to 6: 

° These examples and comparative examples were carried out as follows: 

Rom a SOHC (singte ovemead camshaft, engine of 1500cc displacement an en ^ne head (a va, ve tra ,n 
part! Z removed The camshaft thereof was driven by a motor and the torque then loaded on the 

"The ' c—r caused to rotate a, 750rpm and an engine oil was fed to the engine head at a rate of 

1 "HTZ oirsTrerra new C o„ and an oi, which was deteriorated by treating the same with an engine 

of a 2200cc displacement operating as if in a high speed driving trip for 50 hours. 

The performance was evaluated as set forth above and the results thereof are given ,n Table 1 

The P er ' orma "= e a |ts were excellent in the examples of the present .nvention as 

treatment. 
25 Claims 

dithiocarbamate. 

2. The engine oil composition according to Cairn ,. wherein the base oil is a mineral oil having a 
kinematic viscosity of 1 to 100cSt at 100'C. 
35 3. The engine oil composition according to Claim ., wherein the base oi! is a synthetic oil having a 
kinematic viscosity of 1 to lOOcSt at tOO'C. 

4 The engine oi. composition according to Claim 1. wherein the ratio by conce ntration of boron in 
„ component ,B) to alka.ine earth meta, in component (C, is 0.5 to 50 expressed ,n terms of atom.c rat.o. 

5. The engine oil composition according to Claim 1. further comprising a secondary alky, type zinc 
dialkyldithiophosphate. 

, 5 6 The engine oil composition according to Cairn 1 . wherein the a.ka.ine earth meta, sa.t of sa.icy.ic acid 
is a salicylate compound represented by the general formula: 

x^cooVm 



55 



wherein R is a hydrogen atom or an alky, group having 1 to 30 carbon atoms, n is an integer from 1 to 
4 and M is an alkaline earth metal, especially Ga. Ba or Mg. 
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7. 



JinL nS f ° COmp ° s,,,on accordin ° to Claim 1. wherein the boron compound derivative of alkenylsuc- 
omm.de is (1) a product obtain*! by reacting an alkyl-subs.ituted succinic anhydride with a reason 
product between an alkyleneamine and a boron compound. (2, a product obtained by reacXq an 
alkylam.ne wrth a reaction product between a hydrocarbon-substituted succinic anhydride an boron 
compound (3) a product obtained by reacting a primary amino boron compound contaTn.ng hydroxy! 
groups with an alkeny.succinic anhydride. (4, a product obtained by reacting a boron ccZound w^h a 
product wh,ch results from the reaction of an aromatic polybasic carboxy'c acid, an a7kenylsu« inic 

aTcoho? I P h ° n lya,ky,e H neP T minS * 3 Sp8dfiC m °' ar ra,i °' (5) a -"^nsation product among an amino 
«T1 , , a " ox y ethanecart >oxy,ic acid or (6) a product obtained by reacting a 

° Z^T^^lT^ a,kan °' amine ^ 3 — «■» a PoUenyfsuccfnic 3 

8 ' In^HH 91 " 6 °h- COmp0sition accordin 9 to Claim ,, wherein the molybdenum diphosphate is a 
molybdenum dnsopropy.dithiophosphate. a molybdenum di-(2-ethy,hexyl) dithiophosphate or a molyb 
is denum di-(nonylphenyl) dithiophosphate. ^ 0 yD 

9 ' mnlnnT 9 °!l r»T! iti0n aCCOrdi " 9 ,0 C ' aim 1 ' wherein ,he ^°'ybdenum dithiocarbamate is a 
denl H?" *^ t >" dl, K hlocarbam ^. a molybdenum di.( 2 -e,hylhexy,)-dithiocarbamate or a molyb 
denum difauryldithiocarbamate. ">uiyu 

20 

10. The engine oil composition according to Claim 1, wherein the base oil is a mixture of a mineral oil and 
a syntnetic oil each having a kinematic viscosity of 1 to 100 cSt at 100 *C. 
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